• woman with a prior history of breast cancer • woman age 40 and over • woman age 25-39 when ANY of the following criteria are met:
 history of prior high-dose thoracic irradiation (e.g., prior therapeutic radiation therapy)  a strong family history or genetic predisposition for breast cancer including ANY of the following: o the individual has a known BRCA mutation o a first-degree relative of BRCA carrier, but untested o a five-year risk of invasive breast cancer ≥ 1.7% as determined by a risk assessment tool based upon the modified Gail model (e.g., National Cancer Institute risk assessment tool) o a lifetime risk of breast cancer > 20% as determined by a risk assessment tool such as BRCAPRO (i.e., Duke model) or other model that is largely dependent on family history (e.g., BOADICEA [Breast and Ovarian Analysis of Disease Incidence and Carrier Estimation Algorithm], Gail, Claus, or Tyrer-Cusick model) o personal history of or a first-degree relative with Li-Fraumeni syndrome, Cowden syndrome or Bannayan-Riley-Ruvalcaba syndrome *Digital breast tomosynthesis is considered a medically appropriate imaging option in the screening of breast cancer.
Overview
This Coverage Policy addresses screening mammography including screening digital breast tomosynthesis.
General Background
Mammography is a specific type of imaging that uses a low-dose x-ray system for examination of the breasts. In full-field digital mammography (FFDM or two-dimensional [2D] mammogram), x-rays are exposed to an electronic x-ray detector. Currently, more than 95 percent of mammography units in the United States are fullfield digital (FFDM). A large body of literature validated its clinical benefits over film screen mammography. Digital mammography offers many other advantages, including rapid and reliable electronic storage and retrieval of images, easy image transfer to other facilities, and simplification of quality control. Computer-aided detection (CAD) and diagnosis involves the use of imaging software to identify suspicious areas on a mammogram for further radiologist review. Software programs for diagnosis are more complex than for detection, with the algorithms continuing to analyze the suspicious areas after detection. Digital breast tomosynthesis (DBT) (i.e., three-dimensional [3D] mammography) is a mammography system where the x-ray tube moves in an arc over the breast during the exposure. It creates a series of thin slices through the breast.
The goal of mammography is the detection, characterization, and evaluation of findings suggestive of breast cancer and other breast diseases. Annual screening mammography of age-appropriate asymptomatic women is currently the only imaging modality that has been proven to significantly reduce breast cancer mortality. A screening mammogram is an X-ray examination of the breast of an asymptomatic woman. A diagnostic mammogram is an x-ray examination of the breast of a patient with signs or symptoms of breast disease, a possible abnormality detected on screening mammography or other imaging, or who has prior mammography findings requiring imaging follow-up. The focus of this Coverage Policy is screening mammography.
Risks
Radiation: The effective radiation dose from a mammogram is about 0.7 mSv, which is similar to that which the average person receives from background radiation in three months. Total radiation dose when DBT is added is approximately 2 times the current digital mammography dose but remains below the limits defined by the FDA (Friedewald, et al 2014) . The radiation dose can be minimized by synthetic 2D reconstruction (National Comprehensive Cancer Network [NCCN], 2018).
False-Positive 2D Mammograms: On average, 10% of women will be recalled from each screening examination for further testing, and only 5 of 100 women recalled will have cancer. Approximately 50% of women screened annually for 10 years in the United States will experience a false positive, of whom 7% to 17% will have biopsies. Additional testing is less likely when prior mammograms are available for comparison (National Cancer Institute, 2018).
U.S. Food and Drug Administration (FDA)
Mammographic x-ray systems are classified as Class II devices intended to produce radiographs of the breast. The FDA regulates the marketing of mammography devices and regulates the use of such devices via the Mammography Quality Standards Act (MQSA), which requires that all mammography facilities become accredited and certified to provide mammography services. In order to use the tomosynthesis portion of the unit, the facility must apply to FDA to have its MQSA certificate extended to include that portion of the unit. The FDA has approved several computer-aided detection (CAD) systems (product code MYN) for evaluating 2D screening mammograms. FDA approval for CAD states that CAD is to be applied only after the interpreting radiologist has reviewed and interpreted all mammograms for a given patient and that the purpose of CAD is to minimize observational oversights by identifying and calling attention to regions of concern that warrant close attention, or a second look.
The first DBT system to be approved was Hologic's Selenia Dimensions DBT System (P080003) in February 2011. The Approval order statement read: Intended for use in the same clinical applications as 2D mammography systems for screening mammograms. Specifically, the Selenia dimensions system can be used to acquire 2D digital mammograms and 3D mammograms. The screening examination will consist of a 2D image set or a 2D and 3D image set. The Selenia dimensions system may also be used for additional diagnostic workup of the breast. In April 2017, the name was changed from the Selenia Dimensions name to 3Dimensions. In May 2017, the FDA granted PMA for a change to the Physician Labeling, to claim superior screening accuracy of 3D plus 2D imaging, where the 2D image can be either a synthesized 2D or a FFDM image, as compared to FFDM alone, for women with dense breasts.
Additional FDA-approved DBT systems may include (this list is not all inclusive):
• Siemen's Mammomat Inspiration with tomosynthesis option (P140011). In March 2017, the FDA approved this system as the first 3D stand alone system, stating a screening exam may consist of a 2D image set, 3D DBT image set and a 2D FFDM image set, or 3D DBT image set alone.
• Fujifilm Medical Systems' ASPIRE Cristalle digital breast tomosynthesis option (P160031)
• GE Healthcare's SenoClaire System/ Senographe Pristina 3D (P130020) • PowerLook ® Tomo Detection (from iCAD Inc., P160009) received PMA approval in March 2017. The computer-assisted detection (CAD) software device is intended to be used concurrently by radiologists while reading GE Senoclaire breast tomosynthesis exams. The system detects up to five soft tissue densities (masses, architectural distortions and asymmetries) in the 3D tomosynthesis images. The detections are blended with the standard 2D synthetic image and the CAD-enhanced 2D synthetic image is viewed on a mammography review workstation. The CAD-enhanced 2D synthetic image assists radiologists in identifying densities (masses, architectural distortions and asymmetries) that may be confirmed or dismissed by the radiologist in the DBT images.
Screening Mammography
Screening mammography is a radiological examination performed to detect unsuspected breast cancer in asymptomatic women. Mammography plays a central part in early detection of breast cancers because it can show changes in the breast up to two years before a patient or physician can feel them. Although research has shown that regular screening mammography may lead to early detection of breast cancers, there is mixed opinion among professional societies and organizations regarding the most beneficial age to begin screening average-risk women, as well the frequency of screening.
Digital Breast Tomosynthesis (DBT)/ 3D mammogram
DBT also called three-dimensional (3-D) mammography, 3D mammogram, or breast tomosynthesis is an advanced form of mammography that uses a low-dose x-ray system and computer reconstructions to create three-dimensional images of the breasts. 3D image sets help minimize the tissue overlap that may occur with 2D breast tissue compression that can hide cancers or make it difficult to distinguish normal overlapping breast tissue from tumors.
Large prospective and retrospective trials demonstrate the use of screening DBT (3D mammography) in addition to 2D screening mammography (i.e., 2D) when used for annual screening provides a statistically significant increase in cancer detection rates (including invasive cancers) and a statistically significant decrease in recall rates compared to 2D mammography alone. Although long term studies on survival are lacking, it is reasonable to postulate from large prospective and retrospective trials that the addition of DBT may confer a positive impact on mortality (Ciatto, et In a meta-analysis that compared the diagnostic value of DBT plus FFDM and FFDM, pooled estimates from 11 studies for the overall cancer detection rate were significantly higher in the DBT plus FFDM group than for FFDM alone. Pooled risk ratios showed a greater cancer detection for DBT plus FFDM than for FFDM alone for invasive cancer, stage T1, nodal-negative, all histologic grades, and histologic types of invasive cancer (ductal, lobular). Adding DBT did not increase for detection of carcinoma in situ, stage ≥T2, or nodal-positive cancer (Yun, et al., 2017) . Average-risk women are considered to be those women without a personal history of breast cancer, a confirmed or suspected genetic mutation known to increase risk of breast cancer (e.g., BRCA1 or 2, etc.), or a history of previous radiotherapy to the chest at a young age. An update of the ACS breast cancer screening guideline for women at higher than average risk (Saslow et • BSE is an option for women starting in their 20s. Women should be told about the benefits and limitations of BSE. Women should report any breast changes to their health professional right away.
Professional Societies/Organizations
• Women at high risk (greater than 20% lifetime risk) should get an MRI (magnetic resonance imaging) and a mammogram every year. Women at high risk include those who:  have a known BRCA1 or BRCA2 gene mutation  have a first-degree relative (mother, father, brother, sister, or child) with a BRCA1 or BRCA2 gene mutation, and have not had genetic testing themselves  have a lifetime risk of breast cancer of 20%-25% or greater, according to risk assessment tools that are based mainly on family history  had radiation therapy to the chest when they were between the ages of 10 and 30 years  have a genetic disease such as Li-Fraumeni syndrome, Cowden syndrome, or Bannayan-RileyRuvalcaba syndrome, or have one of these syndromes in first-degree relatives • Women at moderately increased risk (15% to 20% lifetime risk) should talk with their doctors about the benefits and limitations of adding MRI screening to their yearly mammogram. Yearly MRI screening is not recommended for women whose lifetime risk of breast cancer is less than 15%. Women at moderately increased risk include those who:  have a lifetime risk of breast cancer of 15%-20%, according to risk assessment tools that are based mainly on family history  have a personal history of breast cancer, ductal carcinoma in situ (DCIS), lobular carcinoma in situ (LCIS), atypical ductal hyperplasia (ADH), or atypical lobular hyperplasia (ALH)  have extremely dense breasts or unevenly dense breasts when viewed by mammograms • If MRI is used, it should be in addition to, not instead of, a screening mammogram. This is because while an MRI is a more sensitive test, it may still miss some cancers that a mammogram would detect.
• For most women at high risk, screening with MRI and mammograms should begin at age 30 years and continue for as long as a woman is in good health. But because the evidence is limited regarding the best age at which to start screening, this decision should be based on shared decision making between patients and their health care providers, taking into account personal circumstances and preferences.
• Several risk assessment tools, with names such as BRCAPRO, the Claus model, and the Tyrer-Cuzick model, are available to help health professionals estimate a woman's breast cancer risk. These tools give approximate, rather than precise, estimates of breast cancer risk based on different combinations of risk factors and different data sets. As a result, they may give different risk estimates for the same woman. Their results should be discussed by a woman and her doctor when being used to decide on whether to start MRI screening.
• It is recommended that women who get screening MRI do so at a facility that can do an MRI-guided breast biopsy at the same time if needed. Otherwise, the woman will have to have a second MRI exam at another facility at the time of biopsy.
• There is no evidence at this time that MRI will be an effective screening tool for women at average risk.
While MRI is more sensitive than mammograms, it also has a higher false-positive rate (where the test finds things that turn out to not be cancer), which would result in unneeded biopsies and other tests in a large portion of these women (Smith, et al., 2003; Saslow, et al., 2007) .
American Congress/College of Obstetricians and Gynecologists (ACOG):
The ACOG Practice Bulletin (Number 179, July 2017) on Breast Cancer Risk Assessment and Screening in Average Risk Women, includes a Summary of Recommendations:
• Recommendations based on good and consistent scientific evidence (Level A):  Women at average risk of breast cancer should be offered screening mammography starting at age 40 years. Women at average risk of breast cancer should initiate screening mammography no earlier than age 40 years. If they have not initiated screening in their 40s, they should begin screening mammography by no later than age 50 years. The decision about the age to begin mammography screening should be made through a shared decision-making process. This discussion should include information about the potential benefits and harms.  Women at average risk of breast cancer should have screening mammography every 1 or 2 years based on an informed, shared decision-making process that includes a discussion of the benefits and harms of annual and biennial screening and incorporates patient values and preferences. Biennial screening mammography, particularly after age 55 years, is a reasonable option to reduce the frequency of harms, as long as patient counseling includes a discussion that with decreased screening comes some reduction in benefits.  Women at average risk of breast cancer should continue screening mammography until at least age 75 years.
• Recommendations based on limited or inconsistent scientific evidence (Level B):
 Health care providers periodically should assess breast cancer risk by reviewing the patient's history.  Women with a potentially increased risk of breast cancer based on initial history should have further risk assessment.  Breast self-examination is not recommended in average-risk women because there is a risk of harm from false-positive test results and a lack of evidence of benefit.
• Recommendations based primarily on consensus and expert opinion (Level C):
 Screening clinical breast examination may be offered to asymptomatic, average-risk women in the context of an informed, shared decision-making approach that recognizes the uncertainty of additional benefits and the possibility of adverse consequences of clinical breast examination beyond screening mammography. If performed for screening, intervals of every 1-3 years for women aged 25-39 years and annually for women aged 40 years and older are reasonable. The clinical breast examination continues to be a recommended part of evaluation of high-risk women and women with symptoms.
 Average-risk women should be counseled about breast self-awareness and encouraged to notify their health care provider if they experience a change. Breast self-awareness is defined as a woman's awareness of the normal appearance and feel of her breasts.  Age alone should not be the basis to continue or discontinue screening. Beyond age 75 years, the decision to discontinue screening mammography should be based on a shared decision making process informed by the woman's health status and longevity. ACOG Technology Assessment Digital Breast Tomosynthesis (June 2013) states "Mammography has been the primary screening test for early breast cancer for more than five decades, but conventional mammography imaging continues to have limitations in sensitivity and specificity. Digital mammography detects some cases of cancer that are not identified by film mammography, but overall detection is similar for many women. Digital breast tomosynthesis offers the potential to overcome one of the primary limitations of mammography, which is the inability to image overlapping dense normal breast tissue. Clinical data suggest that digital mammography with tomosynthesis produces a better image, improved accuracy, and lower recall rates compared with digital mammography alone. Further study will be necessary to confirm whether digital mammography with tomosynthesis is a cost-effective approach, capable of replacing digital mammography alone as the first-line screening modality of choice for breast cancer screening."
American College of Radiology (ACR):
The ACR Position Statement on Breast Cancer Screening in Women at Higher-Than-Average Risk (Monticciolo, et al., 2018) states these 'Take-home Points' related to mammography:
• For women with genetics-based increased risk (and their untested first-degree relatives) or with a calculated lifetime risk of 20% or more, digital mammography (DM), with or without digital breast tomosynthesis (DBT), should be performed annually beginning at age 30.
• For women with histories of chest radiation therapy before the age of 30, DM, with or without DBT, should be performed annually beginning at age 25 or 8 years after radiation therapy, whichever is later.
• All women, especially black women and those of Ashkenazi Jewish descent, should be evaluated for breast cancer risk no later than age 30, so that those at higher risk can be identified and can benefit from supplemental screening.
The ACR Position Statement on Breast Cancer Screening for Average-Risk Women states these 'Take-home Points':
• Regular mammographic screening results in a substantial reduction in breast cancer mortality across multiple study designs.
• The ACR recommends annual mammographic screening beginning at age 40 for women at average risk for developing breast cancer.
• The age to stop screening should be based on each woman's health status rather than an age-based determination.
• These ACR recommendations allow women to obtain the maximum life-extending benefits and provide improved treatment options for those diagnosed with breast cancer.
• Women should be helped to understand the risks of screening; weighing benefits and risks should be done by women, not for women.
• Overdiagnosis should not be factor in deciding when to start screening or what screening interval to choose.
The ACR Appropriateness Criteria ® Breast Cancer Screening (revised 2017) lists the following Summary of Recommendations:
• For average-risk women, annual screening mammography or DBT (with accompanying planar or synthesized 2-D images) is recommended beginning at age 40. For women with dense breasts, US may also be considered, but the balance between increased cancer detection and the increased risk of a false-positive examination should be considered in the decision.
• For intermediate-risk women, breast mammography or DBT (with accompanying planar or synthesized 2-D images) is recommended. MRI may be considered as an adjunct to mammography or DBT (with accompanying planar or synthesized 2-D images) depending upon risk factors. For women with dense breasts, US may be an option, but the balance between increased cancer detection and the increased risk of a false positive examination should be considered in the decision.
• For high-risk women, mammography or DBT (with accompanying planar or synthesized 2-D images) is recommended. MRI is recommended as an adjunct to screening mammography or DBT (with accompanying planar or synthesized 2-D images). US is recommended when the patient cannot tolerate MRI.
The ACR Position Statement on Screening Mammography and Health Care Coverage (October 05, 2016) recommends annual screening mammography for women starting at age 40. The greatest mortality reduction, the most lives saved and the most life years gained occur with yearly mammography starting at age 40. There is no established age for women to stop screening. Women should continue breast cancer mammography screening as long as they are healthy and desire to remain so.
The ACR released a Statement on Breast Tomosynthesis on November 24, 2014. The ACR stated "A new digital technology, breast tomosynthesis has shown to be an advance over digital mammography, with higher cancer detection rates and fewer patient recalls for additional testing. This is extremely important. The medical community has long sought ways to improve breast cancer screening accuracy. Better sensitivity will likely translate into more lives saved. Lower recall rates result in fewer patients who may experience short-term anxiety awaiting test results. This is important evidence that tomosynthesis will have a positive impact on patient care. ACR presented this evidence during the evaluation process for the new Current Procedural Terminology (CPT) codes 77061, 77062 and 77063 which were developed for CPT 2015. As this technology is used in clinical practice, we anticipate that further studies will clarify its impact on long-term clinical outcomes, including reduced mortality. It will also be important to further elucidate which subgroups of women might benefit most from these exams (by age, breast density, frequency of examination, etc.). To facilitate such large scale outcome data collection, the technology must be widely available. Availability is greatly impacted by reimbursement for the service provided. The College applauds the decision by the Centers for Medicare and Medicaid Services (CMS) to facilitate access to these exams by covering beneficiaries for tomosynthesis and urges private payers to do the same. To be clear: tomosynthesis is no longer investigational. Tomosynthesis has been shown to improve key screening parameters compared to digital mammography. While the College encourages more studies to clarify the clinical role(s) of tomosynthesis and its long-term outcomes, it is clear that tomosynthesis represents an advance in breast imaging. The ACR will continue to update members and external stakeholders on this important matter."
American Society of Breast Surgeons (ASBS):
The ASBS Consensus Statement on Screening Mammography (2015) lists these Recommendations for asymptomatic Average Risk Women: 1. Discussion with her physician to consider screening mammography at age 40-44 based on a balanced discussion of risks and benefits a. Most studies show a decrease in breast cancer mortality from screening starting at age 40 but in the group 40 49 there is a higher false positive rate b. Patients should discuss screening with their physician including risk assessment to determine if they are average risk 2. Annual Screening for women ages 45-54 as indicated by the new ACS guidelines 3. Annual or Biennial screening for women 55 and older based on a shared decision making discussion regarding risk and benefits of screening timing 4. Biennial screening for women over the age of 75 if an estimated life expectancy is greater than 10 years 5. Breast tomography may be considered for screening a. Early data shows promise in higher sensitivity rates and specificity rates b. May increase detection rates and decrease false positive rates especially in women with dense breast tissue c. Data from large randomized clinical trials is pending
The ASBS 2015 Consensus Statement addresses tomosynthesis but does not state a position on its use.
National Cancer Institute (NCI):
The Breast Cancer Risk Assessment Tool is an interactive tool based on the modified Gail model, designed for use by health professionals and is available online at the National Cancer Institute. The decision to start screening mammography in women prior to age 50 years should be an individual one. Women who place a higher value on the potential benefit than the potential harms may choose to begin biennial (every other year) screening between the ages of 40 and 49 years.
National Comprehensive Cancer Network
• For women who are at average risk for breast cancer, most of the benefit of mammography results from biennial screening during ages 50 to 74 years. Of all of the age groups, women aged 60 to 69 years are most likely to avoid breast cancer death through mammography screening. While screening mammography in women aged 40 to 49 years may reduce the risk for breast cancer death, the number of deaths averted is smaller than that in older women and the number of false-positive results and unnecessary biopsies is larger. The balance of benefits and harms is likely to improve as women move from their early to late 40s.
• In addition to false-positive results and unnecessary biopsies, all women undergoing regular screening mammography are at risk for the diagnosis and treatment of noninvasive and invasive breast cancer that would otherwise not have become a threat to their health, or even apparent, during their lifetime (known as "overdiagnosis"). Beginning mammography screening at a younger age and screening more frequently may increase the risk for overdiagnosis and subsequent overtreatment.
• Women with a parent, sibling, or child with breast cancer are at higher risk for breast cancer and thus may benefit more than average-risk women from beginning screening in their 40s.
• Women age 75 years and older The USPSTF concludes that the current evidence is insufficient to assess the balance of benefits and harms of screening mammography in women age 75 years and older.
• Women with dense breasts
The USPSTF concludes that the current evidence is insufficient to assess the balance of benefits and harms of adjunctive screening for breast cancer using breast ultrasonography, magnetic resonance imaging, DBT, or other methods in women identified to have dense breasts on an otherwise negative screening mammogram.
• The USPSTF 2016 Breast Cancer Screening Recommendation Summary concludes that the current evidence is insufficient to assess the benefits and harms of digital breast tomosynthesis (DBT) as a primary screening method for breast cancer (Grade Insufficient).
In December 2009, the USPSTF recommendations were updated as follows:
• Women, Age 50-74 Years (Grade B) The USPSTF recommends biennial screening mammography for women 50-74 years.
• Women, Before the Age of 50 Years (Grade C)
The decision to start regular, biennial screening mammography before the age of 50 years should be an individual one and take patient context into account, including the patient's values regarding specific benefits and harms.
The USPSTF recommends against teaching breast self-examination (BSE).
• Women, 75 Years and Older
The USPSTF concludes that the current evidence is insufficient to assess the benefits and harms of screening mammography in women 75 years and older.
• Women, 40 Years and Older
The USPSTF concludes that the current evidence is insufficient to assess the additional benefits and harms of clinical breast examination (CBE) beyond screening mammography in women 40 years or older.
• All Women
The USPSTF concludes that the current evidence is insufficient to assess the additional benefits and harms of either digital mammography or magnetic resonance imaging (MRI) instead of film mammography as screening modalities for breast cancer.
In 2002, the USPSTF Breast Cancer Screening recommendations were as follows:
• Women, 40 and Older (Grade B) The U.S. Preventive Services Task Force (USPSTF) recommends screening mammography, with or without clinical breast examination (CBE), every 1-2 years for women aged 40 and older.
The USPSTF concludes that the evidence is insufficient to recommend for or against routine CBE alone to screen for breast cancer. The USPSTF concludes that the evidence is insufficient to recommend for or against teaching or performing routine breast self-examination (BSE).
Technology Assessments
Hayes, Inc. evaluated Digital Breast Tomosynthesis for Breast Cancer Diagnosis and Screening (October 24, 2017) and concluded:
• C rating for use of digital breast tomosynthesis (DBT) alone or combined with conventional digital mammography (DM) for breast imaging in women with suspected or known breast cancer. This Rating reflects low-quality evidence of improved accuracy for DBT alone or DBT plus DM versus DM alone and preliminary evidence from 2 studies that DBT plus DM has similar or lower accuracy than ultrasonography (US) alone or US plus DM. This Rating also reflects a lack of evidence on the clinical utility of DBT for breast cancer diagnosis and the concerns that adjunct DBT approximately doubles radiation dosage.
• C rating for use of DBT combined with conventional DM for routine breast cancer screening in asymptomatic women. This Rating reflects low-quality evidence suggesting apparent benefits, such as increased cancer detection and reduced recall rate, associated with the addition of DBT but a lack of evidence concerning the influence of DBT plus DM on treatment decision making and health outcomes, particularly breast cancer mortality.
• D2 rating for use of DBT as a replacement for DM for breast cancer screening. This Rating reflects insufficient evidence to draw any conclusions regarding DBT alone as an alternative to DM for breast cancer screening.
The American Board of Internal Medicine's (ABIM) Foundation Choosing Wisely ® Initiative (2018) The Choosing Wisely initiative includes the following recommendations:
• American Society of Breast Surgeons -Benign Breast Disease (January 8, 2018): Don't perform screening mammography in asymptomatic patients with normal exams who have less than 5-year life expectancy.
• American Society for Radiation Oncology -Don't routinely recommend follow-up mammograms more often than annually for women who have had radiotherapy following breast conserving surgery (2014)..
Use Outside of the US
A position paper on Screening for Breast Cancer by the European Society of Breast Imaging (EUSOBI) and breast radiology bodies from 30 countries was published (Sardanelli, et al., 2017) . Key findings included:
• EUSOBI and 30 national breast radiology bodies support screening mammography.
• A first priority is double-reading biennial mammography for women aged 50-69 years.
• Extension to 73-75 and from 40-45 to 49 years is also encouraged.
• Digital mammography (not film-screen or computer radiography) should be used.
• DBT is set to become "routine mammography" in the screening setting in the near future.
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